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present invention relates to an el evator as de- fined
WO pootlog17ps eanbl e of claim 1. One of the objectP@BERDIB/000713
el evat or devel opnent work is .5 to achieve efficient
and economi cal utilization of = buil ding space.
In"recent years, this devel opnent work has produced
various el evator sol uti onSLWAROBt nma- chine room
anong ot her things. Good exanples of ele- vators

W thouty, 5&‘196 iRRNE dkéfe!a@é@d t'on a?:&’e%'lfekrajcgr as de-
cat | ons EP 631 967 (Al) and EP O 968. The el eva-

t orisinggs dm Bde ¥ aadde YPedhaiandli- ons are fairly ef-
ficient in respect of space utilization as they have
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ﬁ'GM?RQ&;%ﬂ%ﬁé&@smabﬂﬁnépé%?m %?@“dighiﬁbé@eln specifi-
oi sti,ng machi re
10g| e‘iiaatt ocﬂtsgon%%? k@f ‘g E?]?s g%ge§6gfoF‘ﬂFh§le"a"
ar rmmm&i]@mn itad tfn@rset rsepepasfsa:@ftlcofnst here hbastingef-
clé ¢ | 8, dLES g%%' Qé’&%&[ﬂ?‘m%&% 2%4 eguLY et ave
by evatof ¢ tself I't rack and |kevv_|}§e
t henay,imcetr mﬁsfnéai%yt@h@lé@uma@%tlgw space |ee@yizgd by
a rt}?f?é"@@@lr&tégsﬁna@ﬂﬁﬂ’étbg% |1:.i‘5pta&1'ié I”%u@'lt%nn\éatﬁthout a
rformance and operatio gual i n-atrac- ti
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hoigitsdip st himethes¢ hepetevatatiahaf t the mbtkine is com-
di &%A&tul ét %%.%(\tha:l.%yoh% Qifioéé{{%o% V‘f;ﬁ@ I”:[%Ché d&rec—

because t ol’stin is a Sizea
of tionsd dek abby \h@\mtmu@@pé@rqery dnlnlenﬁeoa:@setkmn | ar con—

gerydpadsha s Reeds /i cihgist i ng heights, the size 35
and wei ght Qf the machine are a problemregarding in

20 In these basically good elevator solutions, the space
required by the hoisting machine limits the freedom of
choice in elevator lay-out solutions. Space' is needed
for the arrangements required for the passage of the
hoisting ropes. It is difficult to reduce the space

25 required by the elevator car itself on its track and
likewise the space required by the counterweight, at
least at a reasonable cost and without impairing ele-
vator performance and operational quality. In a trac-
tion sheave elevator without machine room, mounting

30 the hoisting machine in the elevator shaft is often
difficult, especially in .a solution with machine
above, because the hoisting machine is a sizeable body
of considerable weight. Especially in the case of lar-
ger loads, speeds and/or hoisting heights, the size

35 and weight of the machine are a problem regarding in-
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so nmuch so that the required machine size and wei ght
whaone/04x1opractice limted the sphere of appl i PEX/FRN0300713

the concept of elevator without machine room or at

| east retarded the introduction of said 5 concept in

| arger elevators. In nodernization of ele- vators, the

spatmlalatil@bl eevent he wsluchatsor Shedf t tloe - reemitédi mgchine

the, B0l goRLACALOD oh b@scfz@eeemm%edel;ﬁgagghere of

ut machineroom In nmehy cases, espe- cla
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Isxrbcampbécta@alléa%tapﬁéyakaedcOd};eepa_neiodﬁeﬁfsn of said
el evator wi t hoyt nmachi roomdue to insuffi- cient

SspdtBGePE e shaFPeTe PHOF i i R MR L on het ele-
hydrsids s, etkgakpaceobutiidable he nusderatevator shaft of-

zd/relac hsno coun LA di ant age 15
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costlasfattdre wodmpmiwelaghirnd roba . s phe e manyr eccﬁﬁerse,s espe-
the shafy - w@éﬂ”h%%&ﬁ&%s el‘@i‘z‘a“t‘&x%f SAOWRGEYSH A& ¥r re-

used, have the drawbacks o ui ring heavy_and com
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ef fleféd)sﬁﬁeﬁ’&‘t? aUt alé Zgld O%ddﬁtté}%vé&ld_:}ﬂtd' na aﬁqls%%‘éﬁtage

25 tor n bef ore. his means that the el evator
15shatit teh p@ﬂ-mV@t@ﬁbee@mV%m aliéER id §°P§|tleifyeh§?1itovx}s the

el extoroshehé tbunesessagc &Rdt BReokpatehafdrehiiires in
an ai %%E | rvent| en t,g rSeduc tcg;a Size andéla rarel

neigHt b1 BHVF CRE S| eHOE Pt S hfncAT RIS e T35 S LY
objusndd vehawet chac heandoark 2| eﬁatr@qwltrlm dteat\he and com-
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racti on sheave t act

gr|
n the traction sheave. A further almof t he |nvent|on

O
20i s The achievE &F dths PBPSBF uLNYRNWLPRoUS ddundeRigge at
wei g st tdalt oEoNpe M 1NGwahd hebpeepeftses @i tthe: one

hand, it is an aim the invention to develop the.eleva-
tor without machine room further so as to allow more
effective space utilization in the building and eleva-
25 tor shaft than before. This means that the elevator
should permiﬁ of being installed in a fairly narrow
elevator shaft if necessary. On the other hand, it is
an aim of the invention to reduce the size and/or
weight of the elevator or at least its machine. One
30 objective i1s to achieve an elevator in which the
hoisting rope of an elevator with thin hoisting rope
and/or a small traction sheave has a good grip/contact
on the traction sheave. A further aim of the invention
is to achieve an elevator solution without counter-
35 weight without compromising on the properties of the

elevator.
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obj ect of the invention should be achieved w t hout
weowpoartdsi ng the possibility of varying the beci/ERbEy000713

out of the elevator. The eleva§or of the invention is

characterized by what 5 is diSclosed in the

characterization part of claiml. Oher enbodi nents

of The Phyenti of &he dmaeattion sébuldy behatcliieved without

dis e h ls S e

b e AP e o RS ARt N netaRe, i ppsic Lay

secPbnCbf thReSpPESEAL - appl i cation. The |nvent|ve con

10 tent of the application can also be defined differ-
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vant ages ac IS case SOFTE
attFHﬁe erbedimanasnade alehe diisaiups efeliow tiey dsscription

SUP@ééfﬂ@HSoffEQQ‘k&%s@%&nbp$U€WaQﬁo%epQE@;vaentlve con-
|nvent|ve concepts. By applying the invention, or

L0oreShF Ofe T3P &\lezef%tﬁgnaoqﬁ&ht ages, boﬁmﬁ@fb’flﬁ@r giffer-
canebelnchihevedin - thblngaamsm@ﬂedéﬁﬂﬁdcmbsaﬁavehealnven—
ver eva- r.an | evat ar IS .

achyﬁgggggﬁ#ﬁgksﬁgpri%%a é%ﬁ? |oﬁ sﬁggvg ugggarate o=
al | 6oRt1emes, msgﬁﬂl@ﬂlyhéfwﬁbm n@veotbeneagl loprisédiggedl in
eVe@héOlléﬁtaB@“be%EEsQBnEh%r“@h@ﬁﬁc%% LRS- -FRCHNeS from

om&&ener ally ed in elevators w thout nmachi ne room

15por ERS - PRABI e, of (ViR £5s@TPIPERR (T CREPYEHES opfa ad-
nonvanma¢eéoadhhewa L1060 k@uftba§eﬂeaﬁ&mﬂaﬁhlﬁﬁé attrib-
wei g n .es Via a riate
rnﬁ%ﬁggo Sﬁgg %g§n§%an %ﬂun?ﬁ%?c>e%%Ye?g§I§% iSpmerfluous
evebrgrossigl Roind wtevevt sepdiaes  hawvemiee wedmdwpt s .
bel ow 100 kg or even as small as about 50 kg. WO

2004y 0488041 RETARE2Q0/PRA6H3 dhe or more of the follow-

20 ing advantages, among others, can be achieved:

Ul

— Using a small traction sheave, a very compact eleva-

tor and/or elevator machine is achieved

— The small coated traction sheave"uséd. allows the
weight of the machine to be easily reduced even to
25 about half of the weight of the machines now gener-
ally used in elevators without machine room. For ex-
ample, in the case of elevators designed for a nomi-
nal load below 1000 kg, this means machines weighing
100-150 kg or even less. Via appropriate motor solu-
30 tions and choices of materials, it is even possible
to achieve machines having a weight below 100 kg or

even as small as about 50 kg.



- A good traction sheave grip, which is achieved in

particul ar by using Double Wap roping, and light-
waowdoght17epnponent s al | ow t he wei ght of the el eRel/Br003/000713

car to be considerably reduced, 5 - A conpact machine

size and thin, substantially round ropes permt the

el evator machine to be relatively freely placed in

t he~ shafaeodhtisacthenel shetwy govimp, tihdehofisg hechieved in

i nven a e i et '

of vape R oTRe cach, 6P UBg: FRRPRe bty Hopthel® S8 Adbne

above "gAGhE SRIIRATCTHF ha%ew feepsihwht -ofhghe elevator

el evatak &acblen@o@@ﬂd&aaﬁya&te@ﬂ@@@sly pl aced between
t he car and a shaft wall. - or at |east part of

the_ ht of .the el.evatar car be carried t he

el eva o B‘Bfa(% Fgahgne £129 ang %\%&1"0 “Zjﬁﬁl tﬂﬁy]’(]ﬁ/e round
i nventoprs pemmtir | theusalepamsmomaw‘mmugemnbeofrdmlvely
el eva e | chi d, e
reduc?%%e?%{apﬁ%{&éa?gll sﬁcglp?orslth}éfl%ng@\ﬁ%deg ragzpp c‘lattor solu-
the glitge e&ilthe inNgmbtiony qamehewmhwnaladom a fairly

ef f ectiive u;taxll i o wd@sOfint LT Qs S8BT beRAl AlRAtors
of t he ,shaf he_ i nvention_reduces the_installation

107} e it BECRERS ARONIS ZOC0FIEYSESTE WihE BPEPANG, below.

The el evator is econonmical to manufacture and in-

st at| Tbecaeu}seva]mty afaditisiec omguo Nt sadvan sagebeslantlaced

25 | | BkGechnanl base Jsed Babeteyay The speed

governor rope and ol sting rope are wusually

different in respect of their propertles and they can

be eadilly W st% ngﬁﬁ%e@aﬁ”fﬁomfeé?é?? oTeeFht dofi fje elevator

i nst akhat can bk therspeedyoewer BoEvEePe GHid@ thijaker

than the hoisting ropes; on the other hand, the speed
and t he

gover 0l St ro
150G/ G P B 0T 1970 5TAT SRt bR of 21 G8REFLS Sus-
str ucpanelomha@hrawgietneméd@cﬁe thenbkilgubtoes ceegaedi e read-

these; it taecﬁ'ﬁ.é\}é(fl eﬁ@?ézpébygepedﬁéﬁ%f ytl'ngh.éUecr‘éla%%pport—

installation. - % hin ropes are easy t
hand| éngaFfPSWeﬁgapplle to the guide rails.

ul

— Applying the invention allows effective utilization
20 of‘”the cross—-sectional area of the shaft.

- — The invention reduces the installation time and to-

tal installation costs of the elevator.

—~ The elevator is economical to manufacture and in-
A stall because many of its components are smaller and
25 lighter than those used before.

— The speed governor rope and the hoisting rope are
usually different in respect of their properties and
they can be easily distinguished‘ from each other
during installation if the speed governor rope is

’30 thicker than the hoisting ropes; on the other hand,

the speed governor rope and the hoisting ropes may



5 considerably faster installation. - E. g.
in,elevators for a nom nal | oad bel ow 1000 kg, the

WO koon/ogwtot st rong steel wire ropes of the i nvenPCT/FRm3/000713
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have a di ameter of the order of only 3-5 nmm al t hough
thi nner and thicker ropes may al so be used. 10 - Wth
rope dianeters of about 6 mMmor 8 nmm fairly |arge

and fassio ebevatfor sdantbdedi ng tiructthes, nwént ¢lonwiddn dbeduce

achi eved. The traction a d pe. pull €3a-
smal 1R |lgerﬁ %%g%%%%ggegﬁﬁmgghméﬁggeguggdl%lne%sc&r de
convén-velrs tliayiastiatevendrisnistihledladiiginl- tracti on sheave

all ows the use of smaller operating brakes. - The

sl lpd aﬂ%}?@, sheave sglices 4 heatPr d8e Herdle, allowing
quirenment,_tThus allowi ng fthe use of a smaller notor

20 widmssiAgTaR b st $hgt bt Hke@tioBecause of the

smal l er traction sheave, a higher ro- tational speed

i s—needed 110 @rbvevera @Govea G@dminsfeddadMibediownEN® kg,
that the same nptor .output_power .can each Ys _
sral 1S nbtty . 298 -Stl":"‘ﬁr%ersg%% e"gllrgé? ﬁ§ %ét gg ﬁ%lpée)slr?ven
can belarsedave bt disanesst bbé tbei myudarneftpaly 3-5 mm,
tractd oﬁllﬁ?V Al t I O | &Ysed MM b B used.
that,éa ter th%coatr- %}E% on 'tlgh%} pull eéi/ h%g been worn
out, the rope will bite fi m% on the ulle)é and t)gus 1
a suffite} ehPPgr 925 *h PBpRtafd “Bﬁ%y i A% hj §21TLY
ener gefeye i SndABEAstt @lred.to® 2004r04he040 the invention
PCT/ F12003/ 000713 (55 - The use of a snall traction
sheav®& Col l%%essi ble to use a snualler elevator

drive nmotor, which nmeans a reduction in drive notor
acqui Bie i brashhohachesiviey anbstle popeTRalilgysntadsh small

can bén@peli'glﬁ@ | s 9@/ RST AN Bearad scel @yad O ¢ Sfiven-
sol uti ons. t hough the invention is primarily
i nt endeRP3 brelR@ RS el evat ors wit hout machi ne room
it can al so be o
— The small traction sheave allows the use of smaller

operating brakes.

— The small traction sheave reduces the torque re-
quirement, thus allowing the use of a smaller motor

with smaller operating brakes.

— Because of the smaller traction Sheave,'a higher ro-
tational speed is mneeded to achieve a given car
speed, which means that the same motor output power

~can be reached by a smaller motor.
— Either coated or uncoated ropes can be used.

— It is possible to implement the traction sheave and
the rope pulleys in such a way that, after the coat-
ing on the pulley has been worn out, the ropeAwill
bite firmly on the pulley and thus a sufficient grip
between rope and pulley in this emergency is main-

tained.



applied in elevators with machine room 10 - In the
invention a better grip and a better contact between
w0 b@4logi7s4 i Nng ropes and the tracti on sheave aP@I/FI12003/000713
achi eved by increasing the contact angle between
them - Due to the inproved grip, the size and wei ght
of the 15 car can be reduced. - The space saving
potenfhal usk blfeaelseedilotrafctiioa sheaset makeissit possible
| ncr egsedseogsiagnah yea%vra%xse]@q%er Pyl 6800 Hi8ns o
count er weli I's at [east partia i'm hat ed.
I n t h&sgpe apar ot fiﬁéwenwré%%naCﬁ{uuﬁgﬁﬂen/mﬁ@ufacturlng
smal | epgechi ne and/ or notor can be used As a result
of the lighter and snmaller elevator sys- tem energy
saV|n3§ and at the sane .tine cpst_sav- gi
achi ev8§. 25 nEiPRe Gt el e@hﬁ“n%%ﬂ %S?naFﬁegeared
shaft etaratber mekati wellutfipeel.y chosen as the space
required by the counterwei ght and counterwei ght guide
rails d. r.pu B n t
| cast A naouPh, (e 1poR e 18 ERRRER: 1 B ERHALIT R R uoe
sheavénam$%Y%Qﬁﬁ§sﬁebb@utuﬁ@ﬁﬁemaquﬁm alti vemt i ahso be
pul | expbn i@dCeAPkebeatBit, wRhChatiihbt r¥Qn2004/ 041704
PCT/ F12003/ 000713 7 ted as a part of the elevator of
the [ ven con-. sider,able savings in ingtallation
10 . B WSS CEVRIoTha deRi ot #d a BPByaEoFoRtact
soIutbenweéntmherhmxﬁtxmg rbpes aﬁdpmmﬁkﬁra¢tuon sheave
‘«d'Sp°§§eaBEhE8?$a bg Eﬂérégéﬁh thgngonﬁbeg &Qe%etween
el evator car or exanp case rick
type §8?H&|ons t he ropes can be ar- ranged to run
“behind the eIevator car in the space between the
el evabae ¢ar taadimpeobaek gwapl, ehet BezelOngl f¥aBE of the
shaft. _- The nvenﬁlon makes it easy to inplenent

sceni8§Fy§8n Fe5§ BFe ol uti ons as meLI

— The space saving potential of the elevator of the

15

invention is increased considerably as the space re-
quired by the counterweight is at least partially

eliminated.

20 - In the elevator of the invention, a lighter and

smaller machine and/or motor can be used

— As a result of the lighter and smaller elevator sys-
tem, energy savings and at the same time cost sav-

ings are achieved.

25. — The placement of the machine in the shaft can be
relatively freely chosen as the space required by
the counterweight and counterweight guide rails can
be used for other purposes |

— By mounting at least the elevator hoisting machine,
30 ~ the traction sheave and a rope sheave functioning as

a diverting pulley in a complete unit, which is fit-



- Since the elevator solution of the invention does

not necessarily conprise a counterweight, it is pos-
wdazoogiobl7es t o i npl enent el evator sol uti ons i n WACT/RI2003800713

el evator car has doors in several walls, in an ex-

treme case even in all the walls of the elevator car

In this case, the elevator car guide rails are :

di sposed ats eheacar nér $hef eflksadlogvatfotheainv2tiofihe con-

elevaggﬁe§%£ﬁg'oga I%§$ Ipvﬁﬂkkgglgﬁﬁog]u%ﬂﬁéeaand costs

mented wth severa erent machine so I'ons. -
suspekéilénbef achaeygd.can be i npl enented using alnost
any -sui tabl e suspension ratio. The prinmary area of

app! i cat i e Ok1khatbpvesd I ki ds o025 &h@V@;bQ(eﬁt‘i%%' gnf»@l is

for the transportation of le and/or fre
Stypi CBPsﬁFE gftoap Jr?l?:%??o%igfp T9ReS |meﬁ‘§‘ieor? asft_t non one

el evasdde wifosthes pekdvabogechs ; alfout eibdbrds D brRkOWase
but ol oan el evat or

havi %ﬂ L?‘g}f/%?l ngggﬁeedé:o#u%‘l%@ hi s OPS 36 Casyto be ar-
i mpl etengedcder divly pehind Fheestlicymtom dsot hin the space

passegge;cand Jﬂeelsilévﬂ@yaw&s,ar{@mm@f bhBR wall of the
advanti%es achi eved through the invention are pro WO

102004/ 64¥7684°BCPPRE5003/ 000713 8 nouncedl y brought out
~even in elevators for only 2-4 people, and distinctly
al reatifiei Aneleavrdabar sakes 6t8eap§0pbe1@@@@men63@cb@ﬁc—type

I n thglgbg%gEo OQLt%ggslgge ?Iy nornmal elevator 5

hoi sting rop enera used steel ropes,
are appllcable ‘I'n the elevator IS possible to use
ropesSBge dfhar eleverar m]@rﬁl&fs ahd envyen iwpr hdoes

the | aad- h@@@s@,arm tcbﬁxpﬂ@ﬂé af cathkbi-gbabnti bek, is pos-
such aspg SO: C "ar?n1d ropes”, which have re

1510 ceRtPyShdsh HE ?EﬁRFfﬁ eﬁ@EOFnSQﬂ8$&PBFs’11 which the
Appl|eabbatOSMGam(h&s|dm¢n@elalsevsk&&hwammﬁorﬁmdan ex-

(o2t EPBRR cARDCLBh MPOgRo RN Yo Pl L OWed SHIBY b cvator

deflection ra- di i Cu in
t he efFavat g (ﬁhlst r@amvé?he o¢11%1‘r@t@r evax ogubdesrahdgs are

ropesgtwpoked 8:JchdSchbiagy508Rd:ARe3EG9P8r WELES.
Fromround wires, the

20 — The elevator solution of the invention can be imple-

mented with several different machine solutions.

— The suspension of the car can be implemented using

almost any suitable suspension ratio.

The primary area of application of the invention is
25 "~ elevators designed for the transportation of people

and/or freight. A typical area of application of the

invention is in elevators whose speed range is about

1.0 m/s or below but may also be higher. For example,

an elevator having a traveling speed of 0.6 m/s 1is
30 easy to implement according to the invention.

In both passenger and freight elevators, many of the
advantages achieved through the invention are .pro-



rope can be twisted in many ways using wires of dif-
ferent or equal thickness. In ropes well applicable in

W ba4iosnent i on, the wire thickness i s bel ow 0. BCTYRI2003/000713
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an average. Wel1l applicable rgpes made from strong 20

wires are those in which the average wire thickness is

bel ow 0.3 mm or even below 0.2 nm For instance, thin-

vvi metnaed 1t rlmn@ughmmm:pwemamrbeeﬂmfatedsr eloat iarellyy 2-4

al | c t t

%%%ﬁl%t heX ?fghélﬂdl_ 1§“|§1%Q§§%e*1§a28i‘8v hesL h_ﬂo‘ik 6-8

25@.0%%5%H éifhéigt)hl nnest wires may have a

thickness as small as only about 0.1 mm Thin rope

W res ¢as easihyobke Hﬁdajﬁﬁrﬁn%%&ﬁﬁgxl|nnbgﬁal elevator
i nyenti Q wi res having a reat er _than

n,
2060 YRS a?“’g}SJeﬁsecfsucA1 s@Ft Qcﬂr’@r BF psé:eﬁlr efopes,

st rergtabyls o238 30rR2 7€ N exEatdm, pitt ntt ppessiblésto use
pOSSI bI e to,use ro?el \NI Les hi havi StI¢

n h of up to.
aboTt 300y q\?n%& 8 A TR e, ef%éﬁel &Va oro%efst%rg which
i N\edgt | bnadsbpae‘hegabpeyrian il emadet opf wiahdufti ciedhi Agber,

r 0OQlch 'ﬁwe' gh ebevat 9rat Rg hgi gt ro%%gmg R Nesve re-

engages hoi sting ropes by neans of
2004PG4¥7 @P%‘PF@EGE%ﬁO@G?l@S% it a%%‘?%t%ﬁ%avéppihéable

el eatdi sty bﬁbMGdét dle@ststp@él téahfyrsapporilect byopes,

d_hoi,st.i t
o P RIF T RECENES erEeR: ol ke AT bl et e
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ropes go upwar rom - ver 1 ng
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t hitge NRY .0 Ik 86 r Ca@PeREpdBSE i BN@! For instance, thin-
wired and strong 4 mm ropes can be twisted relatively

economically from wires such that the mean wire thick-
-ness in the finished rope is in the range of 0.15
0.25 mm, while the thinnest wires may have a thickness
as small as only about 0.1 mm. Thin rope wires can
easily be made very strong. In the invention, rope
wires having a strength greater than ZQOO N/mm? are
used. A suitable range of rope wire strength is 2300-
2700 N/mm?. In principle, it is possible to use rope
wires having a strength of up to about 3000 N/mm? or
even more.

The elevator of the invention is preferably an eleva-
tor without machine room, in which elevator the hoist-

ing machine engages the hoisting ropes by means of a



and its size can be reduced, thus increasing the space
savi ng potential of the elevator. A contact angl e of

wW@@r/0400 bet ween the traction sheave and the POI/BRDIBYP00713
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rope i s achieved by using one_or nore diverting pul -

20 leys. In the followng, thée invention will be
described in detail by the aid of a few exanpl es of
it&nmdmmﬁnnﬁheav@jthheeééeeatert@akhémﬁkmﬁchedleast par-
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coabjdith YHdHd QI -AGEOTKl Rhitieyd he invention, Fig. 8a
presents a steel wire rope used in the inven- tion,

resents second st ope used i he
oY CnEFERsThe, tis C BPBeahES At BODRRT, PB iogore
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saving potential of the elevator. A contact angle of
over 180° between the traction sheave and the hoisting
rope is achieved by using one or more diverting pul-

leys.

In the following, the invention will be described in
detail by the aid of a few examples of its embodiments

with reference to the attached drawings, wherein

Fig. 1 presents a diagram representing a traction

sheave elevator according to the invention,

Fig. 2. presents a diagram . representing a second
traction sheave elevator according to the in-

vention,

" Fig. 3. presents a diagram representing a third trac-
tion sheave elevator according to the inven-

tion,

Fig. 4 presents a diagram representing a traction

sheave elevator according to the invention,



Fig. 1 presents a diagranmatic illustration of the 20
structure of the elevator. The elevator is preferably

wapeoogloened or wi t hout machi ne room w th a dri vVRCTYERN3/060713

10

10 placed in the el evator shg{Pt. The el evator-shown in
the figure is a traction sheave el evator w t hout coun-
terwei ght and with machi ne above. The passage of the
25Fhei. s6i ngpirepests oh tdingtawat@prieseat ifg | ewstrdneion
end of the ropes is-i vably fi tQ a n 6
in the uppeF%%éEl‘P’te %flet heoghg%étc,olrfyﬂ?g% \%ﬁe?'ggt %gq’{egggé’ﬁg

go further to a diverting pulley 15 placed in the up- .
peFipar 6 of prejsentisafa andctiom wHiesvali @eplyhgdplheeyin-
30 15 the ropes 499 further to a diverting pulley 13 WO
2004/ 041704 PCT/ F12003/ 000713 10 Fig. 5 presents a

di agram representing a traction sheave el evator _,
ac€ePdi g t &llNety i Dn COAEIGY GS‘gi’éEJe?ﬁ‘s agcording to
traction sheaee iagenying,t he in- vention, 5 Fig. 7
illustrates a coating solution according to the

i ngentign, Fig. 8 resent St e T pe. u ' _
thETen R BLaRTR L B et ot o Sy tiven
rope used ifFiome 10 invention, Fig: 8c presents a
third steel wire rope used in the invention, Figures

9 phgsenb SHRIIAE IPNESINRY SHON RELPE BHge-usBANt Sn the
according tq the invention, 15 Fig. 10 presents an

enbodi nent SPREL4Rvention, Fig. 11 presents an

enbodi nent of the invention, and Fig. 12 presents a

di #dwamsef presEmtsheavehjtdceheal wicer diopg tusadein the
invention. FEig.Lipesents a diagrammatic illustration

of the 20 structure ‘'of the elevator. The elevator is
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preferably an elevator w thout machine room wth a
dr FNgumeehi hE RPeSPREedINE t RE2EF&0RL TR t TOPHBY ar-

el evat or shewhddmerithe ddc@sidarics to thactinvrniiieaye
el evator w thout coun-

Fig. 11 presents an embodiment of the invention, and

Fig. 12 presents a diagram of a rope sheave placement

according to the invention.

 Fig. 1 presents a diagrammatic illustration of the
structure of the elevator. The elevator is preferably
an elevator without machine room, with a drive machine
10 placed in the elevator shaft. The elevator shown in
the figure is a traction sheave elevator without coun-
terweight and with machine above. The passage of the
hoisting ropes 3 of the elevator is as follows: One
end of the ropes is immovably fixed to an anchorage 16
in the upper part of the shaft, from where the ropes 3
go further to a diverting pulley 15 placed in the up-
per part of the shaft and from which diverting pulley
15 the ropes go further to ‘a diverting pulley 13



terwei ght and with machi ne above. The passage of the
25 hoisting ropes 3 of the elevator is as follows: One

wepw40i170he ropes is i Mmovably fixed to an ancho¥/ERe0360713
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in the upper part of the shaft fromwhere the ropes 3
go further to a diverting pul %y 15 placed in the up-
per part of the shaft and from which diverting pulley

30rl%.t Be ropesc@@d uat hgladpam i eIeJeﬁﬁ::Lﬁi@l |l gy 43a¥©ion
2004/ 041704 ECT/Fl%aﬁ$%ﬁ90713 1 %ta% bove th
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ropes go further to upwards to the trac- tion sheave

11 Fefy -t be dpresemichi me tit@ctpassisiparouadrliingl dige in-
the rope groQQyes 9{ the traction sheave. From5 the
traction sheave 11, the ropes 3 go further down- wards
past the elevator car 1 noving along the eleva- tor
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| ower part ehet hevehafiton,goi ng further fromdi -
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shaft and théenfurther to a dlvertlng pul l ey 7 below
the el evator car, fromwhere the ropes 3 go further to

an sgRchemnag r%s'e?lttsh%t lovweinPaddedf G et@Yat@Eedbin the
shaft, to ich the other end of the ropes 3 is im

anany sectP¥ERAC™ he | ower anchorage of the hoi st -

ing rope 3 there is also rope tensioning el enent 8, by
neany .oBcwhiptlke sl sr gpethendi sheehnwheeadjonst accedhien the
t ensi oni ng ?5 Rt 8 may be e.g. a spring or a weight

20 hanging freely at 'the end of the rope or sone ot her
appropri ate tensioning element solution. In apre-
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a car gui demeaitls, aardridiegdiverthiengnRéhleynl5 in the
upper part of the shaft is nmounted on the beans in the
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Fig. 12 presents a diagram of a rope sheave placement

according to the invention.

Fig. 1 presents a diagrammatic illustration of the
structure of the elevator. The elevator is preferably
an elevator without machine room, with a drive machine
10 placed in the elevator shaft. The elevator shown in
the figure is a traction sheave elevator without coun-
terweight and with machine above. The passage of the
hoisting ropes 3 of the elevator is as follows: One
end of the ropes is immovably fixed to an anchorage 16
in the upper part of the shaft, from where the ropes 3
go further to a diverting pulley 15 placed in the up-
per part of the shaft and from which diverting pulley
15 the ropes go further to a diverting pulley 13



shaft are preferably nounted on the shaft floor. In 30

Fig. 1, the traction sheave engages the rope, portion
whedswoertodi verting pulleys 13 and 5, which i s BCPFEI@r000713

abl e solution according to t i nvention. The drive

machi ne 10 placed in the ele or shaft is preferably

of a flat construction, in other words, the 35
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it is possible to use drive .
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a fur- ther possibiljity s to pount the machine 3” t he
bothsgked case, the drive machine 10 may be fixed e.g. to
a car guide rail, and the diverting pulley 15 in the
upper part of the shaft is mounted on the beams in the
25 '~ upper part of the shaft, which are fastened to the car
guide rails 2. The diverting pulleys 5,7,13,14 on the
elevator car are mounted on beams above and below the
car. The diverting pulleys in the lower part of the
shaft are preferably mounted on the shaft floor. In
‘30 Fig. 1, the traction sheave engages the rope portion
between diverting pulleys 13 and 5, which is a prefer-

able solution according to the invention.

The drive machine 10 placed in the elevator shaft is

’ preferably of a flat constructi;an, in other words, the
35 machine has a small thickness dimension as compared
with its width and/or height, or at least the machine



of the elevator shaft. Fig. 1 illustrates, a preferred

suspensi on solution in which the suspension ratio of
wa@otler70d verting pul | eys above the el evat or CBCT/ER003/000713

the diverting pulleys belowthe elevator car is the

same 4:1 suspension in both ses. Ot her suspension

sol u- tions can al so be used to inplenent the
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eferably in the.l Lt e hatt .
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is fixed to an anchorage 216 _i,n the art of

up
t hé"BHAR | 1Fr Gin GRRF:SFE @w&lﬂaﬁmﬁamagf%lag a permanent

magnet motor. The drive machine may be fixed to a wall

of the elevator shaft, to the ceiling, to a guide rail -

25 or to some other structure, such as a beam or frame.
In the case of an elevator with machine below, a fur-
ther possibility is to mount the machine on the bottom
of the elevator shaft. Fig. 1 illustrates a preferred
suspension solution in which the suspension ratio of

30 the diverting pulleys above the elevator car and the
diverting pulleys below the elevator car is the same
4:1 suspension in both cases. Other suspension solu-
tions can also be used to implement the invention. The

~ elevator presented in the figure has automatic tele-

35 scoping doors, but other types of automatic doors or
turning doors may also be used within the framework of

the invention. The elevator of the invention can also



diverting pulley 213, fromwhich the ropes go further
upward to a first diverting pulley 215 nounted in the
wappenipett of the shaft and from diverting puPCEYR2BH00713
to a diverting pulley 214 on ige el evator car 201, 30
fromwhere it returns to a diverting pulley 219 in the
upper part of the shaft. Fromdiverting pulley 219,
t héehoiistd iegnarapes @e f ar t &elut Dot hecdmi@eid oy Skeawachine
211 drlven by.the dri.ve machine 210.. Fromthe trac
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4. ion, a smaller shaft space is needed
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sheaves used as diverting pulleys have smal |
di &?h@erz T ey el dmhghamarrieiwemiﬂitdgormuother trac-
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the e evathor car and‘7l the elé
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t he 03 is inpovably
ha t a ong an elevator guide rail 202 guiding it.

In Fig'. 2, the hoisting ropes run as follows: One end
of the ropés is fixed to an anchorage 216 in the upper
25 part of the shaft, from where it goes downward to a
diverting pulley 213, from which the ropes go further
upward to a first diverting pulley 215 mounted in the
upper part of the shaft and from diverting pulley 215
to a diverting pulley 214 on the elevator car 201,
30 from where it returns to a diverting pulley 219 in the
upper part of the shaft. From diverting pulley 219,
the hoisting ropes go further to the traction sheave
211 driven by the drive machine 210. From the traction
sheave, the ropes go again upwards to a diverting pul-
35 ley 204 mounted below the car, and having wrapped



fixed to an anchorage 316 in the upper part of the
shaft, fromwhere the ropes run downwards to a divert-

wo p@4pul7be£y 315 nounted at the side of the el eRel/Br003/000713
car, fromwhere the ropes run éurther to the upper 30
part of the elevator shaft, %\ sing around a diverting
pul l ey 320, from which the ropes 303 go further down-
vvaradsoxtmi dit/ethén@opllsl*dm}g Itpes rmm whix hat Heyeretngnpul -

vgquva t [ ti LI'e
gro ? drg?/g??:s%g {p% Ilgg S?IL%‘%j?héa Foi s?l ng&?% g%eggtor
r urtliaift Heackptar @s sararse dmum sthiebley 3245 obeﬂ.hw the

dri nma e | d 0R..S
VoS SR Tortitn BN AR ARt B et

gr cdiestdnt el evigavearFr eF'n the ?ELSUatPifoﬁhéﬁéavé’ gre, the
th??ﬂﬂﬁ§§?§@3ofUﬁhkuﬁkﬂﬁk%$@ﬂﬁﬁﬁé§51§0fﬂké@rtAn90pe ten-
pu I N roun | al on r rooves

R s TSR L0 ) SN pheRr PREAPH 3t RRCLIERSE, Fope
to drivehdraps i oThs hebheeaBdd, powsenddlcint Aeg. r Bpés Bumrac-
in t n r g th
{r AR R0 T R0R¢E L RETRRATe ROy B which che
10dovwiveRensiem raeipopethr eboss enddi W n@hepucaéylszé 1.

to @ dhaertisg, pHl lew13Q¢ Rihaged sﬂadehelé oMBEARE! bbBle or
el evat or shaft, from where th furtger to

10 ,t he

(e Eey e SV (iHA n SSPBRG the CRPGUPHEsYSs| ysed

302s ofitaet thevaudl egnd Hawea sialelr tdi@n@ﬂéf@yasoeompared
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15parghesiveshears cnevated sHaf thﬁncﬁjt%tdm/eﬁﬁifngand/or the

pul 4235 306,305, S04 atdr tdre- | ower part of the el evator
car as nmany tines as necessary to achi eve the sane

suspensi n ratio for th portion abovﬁst he el evator

car “ahd hePB‘SF?P A Rl SHPIEREMELAC AH{EPSERREICRRPE the
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The passage of the hoisting ropes 303 of the elevator

25 is as follows: One end of the ropes 303 is immovably
fixed to an anchorage 316 in the upper part of the
shaft, from where the ropes run downwards to a divert-

ing pulley 315 mounted at the side of the elevator
car, from where the ropes run further to the upper

30 part of the elevator shaft, passing around a diverting
pulley 320, from which the ropes 303 go further down-
wards to diverting pulley 314, from which they return
downwards to diverting pulley 313. vVia the rope
grooves of diverting pulley 313, the hoisting ropes

35 run further upwards to the traction sheave 311 of the

drive machine 310, passing around the traction sheave
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di vigid | M@Ppisting machine and the diverting pulleys are
preferably all placed on one and the same side of the

25 elevator car. This solution is particularly advanta-
geous in the case of a rucksack elevator solution, in
which case the above-mentioned components are disposed
behind the elevator car, in the space between the back
wall of the elevator car and the back wall of the

30 shaft. In a rucksack solution like this, the elevator
guide rails 302 may preferably be disposed e.g. in the
frontmost part of the elevator car at the sides of the
elevator car/elevator car frame. The roping arrange-
ment between the traction sheave 311 and the diverting

35 pulley 322 is referred to as Double Wrap roping,
. wherein the hoisting ropes are wrapped around the
traction sheave two and/or more times. In this way,
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pulleys, which defines the way in which the mutual po-
sitions and angle between the traction sheave and di-

25 wverting pulley/diverting pulleys relative to each
other are fitted in the unit. This unit can be mounted

in place as a unitary aggregate in the same way as a
drive machine. The drive machine may be fixed to a '
wall of the elevator shaft, to the ceiling, to a guide

30 rail or guide rails or to some other structure, such
as a beam or frame. In Double Wrap roping, when the
diverting pulley is of substantially equal size with

the traction sheave, the diverting pulley ~can also
function as a damping wheel. In this case, the ropes

35 going from the traction sheave to the counterweight
and to the elevator car are passed via the rope

grooves of the diverting pulley and the rope deflec-
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diverting pulleys mounted in the upper part of the
elevator shaft larger by one than in Fig. 3. The pas-
sage of ropés to the hoisting machine 410 follows the
same principle as in Fig. 3. From the hoisting machine
410, hoisting rope runs between the diverting pulleys
407,418,419,423 in the .lower part of the elevator
shaft and the diverting pulleys 406,405,404 mounted
below the elevator car on the same principle as in
Fig. 3. In the portion below the elevator car, the
same suspension ratio, i.e. an odd suspension ratio of
7:1, is achieved by fixing the ropes ‘to an anchorage
425 on the elevator car 401. Placed at this fixing
point is also a rope tensioning element. In Fig. 4
there is also a difference from Fig. 3 in respect of
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411, the ropes 403 go further downwards, passing
25 crosswise with the ropes .going upwards and further

downwards via the rope grooves of the diverting pulley

"to diverting pulley 407. |

Fig. 5 presents 1 a diagram illustrating the structure
of an elevator according to the invention. The eleva-
30 tor is preferably an elevator without machine room,
with a drive machine 510 placed in the elevator shaft.
The elevator shown in the figure is a traction sheave
elevator with machine above and with a 9:1 suspension
ratio both above and below the elevator car. The pas-
35 sage of the hoisting ropes 503 of the elevator is as

follows: One end of the ropes is substantially immova-
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rope sheave 600 ap ylng the invention. The rope
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f oriea Prae?ﬁibwsrfé%eﬂ ¥y Fig. 5, an od suspension

ratio is achieved below the elevator car as well by
having the hoisting rope fixed substantially immovably
25 relative to the elevator car at a fixing point 531, to
which fixing point is also fitted a mounting element.
The roping arrangement used between the traction
sheave 511 and diverting pulley 522 is called Extended
Single Wrap roping. In Extended Single Wrap roping,
30 the hoisting ropes is caused to wrap around the trac-
tion sheave with a larger contact angle by using a di-
verting pulley. For example, in the case illustrated
in Fig. 5, the contact angle between the traction
sheave 511 and the hoisting ropes 503 is well over
35 180°, i.e. about 270°. The Extended Single Wrap roping
presented in Fig. 5 can also be arranged in another

way, e.g. by disposing the traction sheave and the di-
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pol yur et hane or a correspondi$§ el astic material that
increases friction. The materTal of the traction

sheave and/ or rope sheaves may al so be so chosen that,
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together with the hoisting rope used, it forms a mate-
rial pair such that the hoisting rope will bite into
the pulley after the. coating on the pulley has been
worn out. This ensures a sufficient grip between the
rope sheave 600 and the hoisting rope 3 ‘in an emer-
gency where the coating 602 has been worn out from the
rope shehave 600. This feature allows the elevator to
maintain its functionality and operational reliability
in the sitAuation referred to. The traction sheave
and/or the rope sheaves can also be manufactured in
such manner that only the rim 606 of the rope sheave
600 is made of a material forming a grip increasing
material pair with the hoisting rope 3. The use of

strong hoisting ropes that are considerably thinner
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Conventionally a diameter ratio D/d=40 or higher is
used, where D = traction sheave diameter and d =
25 hoisting rope thickness. At the expense of wear resis-
tance of the rope, this ratio can be reduced somewhat.
Alternatively, without compromising the service 1life
of the ropes, the D/d ratio can be reduced if at the
same time the number of ropes is increased, in which
30 case the stress per rope will be smaller. Such a D/d
ratio below 40 could be e.g. a D/d ratio of about 30
or even less, e.g. D/d=25. Often however, reducing the
D/d ratio considerably below 30 radically reduces the
useful life of the rope, although this can be compen-
35 sated by using ropes of special structure. Achieving a
D/d ratio below 20 is in practice wvery difficult, but

it might be accomplished by using a rope specially de-



used to support or suspend the nmachine on/froma wall
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the ma- chine to the sides of_the el evator guide
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50@7%@ i'a in the case of “an elevator of a glven nomlnal

weight for a nominal load of 630 kg, the combined
weight of the machine and its supporting elements may
25 Dbe only 75 kg when the traction sheave diameter is 160
mm and hoisting ropes having a diameter of 4 mm are
used, in other words, the total weight of the machine
Vand its supporting elements i1s about 1/8 of the nomi-
nal load of the elevator. As another exémple, with the
30 same 160 mm traction sheave diameter and the same 4 mm
hoisting rope diameter, in the case of an elevator for
a nominal load of about 1000 kg, the total weight of
the machine and its suspension elements is about 150
kg, so in this case the machine and its supporting
35 elements have a total weight equaling about 1/6 of the

nominal load. As a third example, in an elevator de-



total weight of hoisting nmachine and its supporting
el ements of about 50 kg will be achieved. In this 15
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ape of sic-groove 720 and
tthﬁé’sleIa‘ﬁ?%@l 8Rdofik hénstead of tractlon sheave with

diameter of 400 mm a 160-mm traction sheave is used,
"then, if the increased losses are disregarded, the
torque requirement falls to one £fifth. Therefore, the

machine size is also really considerably reduced.

Fig. 7 presents a solution in which the rope groove
701 is in the coating 702, which is thinner at the
sides of the rope groove‘ than at the bottom. In such a
sblution, the coating is placed in a basic groove 720
provided in the rope sheave 700 so that déformations
produced in the coating by the pressure imposed on it
"by the rope will be small and mainly limited to the
rbpe surface texture sinking into the coating. Such a
solution often means in practice that the rope sheave

coating consists of rope groove-specific sub-coatings



coating 702 to support the rope in the rope groove
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| s dRId U §a Pashehectie |®¥Sbagation of the compression

©  stress produced by the ropes. The lateral spreading or
rather adjustment of the coating éaused by the pres-
sure 1is promoted by thickness and elasticity of the

25 coating and reduced by hardness and eventual rein-
forcements of the coating. The coating thickness on

the bottom of the rope groove can be made large, even

‘as large as half the rope thickness, in which case a
hard and inelastic coating is needed. On the other

30 hand, if a coating thickness corresponding to only
about one tenth of the rope thickness is used, then

the coating material may be clearly softer. An eleva-

tor for eight persons could be implemerited using a
coating thickness at the bottom of the groove equal to

35 about one fifth of the rope thickness if the ropes and



di fferences between rope strands are |larger than those
between wires. In practice, a suitable m ninmm coating
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W fdth thick surface wires, the rope can be made
smoother. Rope smoothness can naturally be improved by

25 coating the rope with a material suited for this pur-
pose, such as e.g. polyurethane or equivalent. The use

of thin wires allows the rope itself to be made thin- -
ner, because thin steel wires can be manufactured from

a stronger material than thicker wires. For instance,

30 using 0.2 mm wires, a 4 mm thick elevator hoisting"
rope of a fairly good construction can be produced.
Depending on the thickness of the hoisting rope used
and/or on other factors, the wires in the steel wire
rope may preferably have a thickness between 0.15 mm

35 and 0.5 mm, in which range there are readily available
steel wires with good strength properties in which

even an individual wire has a sufficient wear resis-



10 strength above about 2000 N m® and a wire cross-

section of 0.015 nm®2 - 0.2 MR and conprising a |large
wee@sm4gect i onal area of steel material in rel2CT/BROG3®O0713

the cross-sectional area of the rope, as is achieved

e.g. by using the Varrington £®dnstruction. For the im

15 plenentation of the invention, particularly well ,
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Const ant IS er than or qual to zero
corfStidiad Bf‘PJéi &lu §|Jém§er1$haﬁready clearly below 1 mm

thick. However, the coating should be thick enough to
ensure that it will not be very easily scratched away

25 or pierced e.g. by an occasional‘sandAgrain or similar
, particle that may have got between the rope groove and
the hoisting rope. Thus, a desirable minimum coating
thickness, even when thin-wire hoisting ropes are
used, would be about 0.5..1 mm. For hoisting ropes hav-

30 ing small surface wires and an otherwise relatively
smoo’tfh surface, a coating having a thickness of the
form A+Bcosa is well suited. However, such a coating

is also applicable to ropes whose surface strands meet

the rope groove at a distance from each other, because

35 if the coating material is sufficiently hard, each
strand meeting the rope groove is in a way separately
supported and the supporting force is the same and/or



zero. The thickness of the coating grow ng thinner.to-

war ds the edges can al so be defined in other ways be
wdaogiotless usi ng the fornmul a A+tBcosa so that t hBCT/FI2003/000713

el asticity decreases towards,ihe edges of the rope

groove. The welasticity in t e’ central part of the

rope groove can also be increased by nmaki ng an
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the steel wires and/or partly between the steel wires,

and in Fig. 8a a coating 801 over the steellwires. The

25 rope presented in 'Fig. 8b is an uncoated steel wire
rope with a rubber-like filler added to its interior
structure, and Fig. 8a presents a steel wire rope pro-
.vided with a coating in addition to a filler added to

the internal structure. The rope presented in Fig. 8c

30 has a non-metallic core 804, which may be a solid or
A fibrous structure made of plastic, natural fiber ox
some other material suited for the purpose. A fibrous
structure will be good if the rope is lubricated, in
which case lubricant will accumulate in the fibrous

35 core. The core thus acts as a kind of lubricant stor-

age. The steel wire ropes of substantially round



and strands. The use of a filler makes it possible to
achi eve a rope that needs no lubrication, so its sur-
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compared with steel wire ropes used before. The ropes
presented in Fig. 8a and 8b are steel wire ropes hav-
25 ing a diameter of about 4 mm. For example, the thin
and strong steel wire ropes of the invention prefera-
bly have a diameter of about 2.5 - 5 mm in elevators
for a nominal load below 1000 kg, and preferably about
5 - 8 mm in elevators for a nominal load above 1000
- 30 kg. In principle, it is possible to use ropes thinner
than this, but in this case a large number of ropes
will be needed. Still, by increasing the suspension
ratio, ropes thinner than those mentioned above can be
used for corresponding loads, and at the same time a

35 smaller and lighter elevator machine can be achieved.
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dicated, but it can be seen from the other figures as
well without specific separate description.

25 The roping arrangements presented in Fig. 9a, 9b, 9c
represent some variations of the X Wrap roping de-
scribed above. In the arrangement presented in Fig. 9a,
the ropes 903 come via diverting pulley 915, wrapping
around it along rope grooves, to the traction sheave

30 907, over which the ropes pass aiong its rope grooves
and then go further back to the diverting pulley 915,
passing crosswise with respect to the rope portion com-
ing from the diverting pulley, and continuing their
passage further. Crosswise passage of the ropes 903 be-

35 tween the diverting pulley 915 and the traction sheave



sheave 907. The mmgni tude of the contact angle a in
this figure is about 310. The size of the dianeter of
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m)re st ages exam ple, in the case
present ed in Fig. 9d, a contact angle 5 of 1800 +_180
belRhiSe F FHAY FHCFGTISRESY BTE6P1ERG theF19- 9d and Je are

different variations of the above-mentioned Double Wrap
roping. In the roping arrangement in Fig. 9d, the ropes
25 run via the rope grooves of a diverting pulley 915 to
the traction sheave traction sheave 907 of the drive
machine 906, passing over it along the rope grooves of
the traction sheave. From the traction sheave 907, the
ropes 903 go further downwards back to the diverting
30 pulley 915, wrapping around it along the rope grooves
of the diverting pulley and returning then back to the
traction sheave 907, over which the ropes run in the
rope grooves of the traction sheave. From the Eraction
sheave 907, the ropes 903 run further downwards via the
35 rope grooves of the diverting pulley. In the roping ar-
rangement presented in the figure, the hoisting ropes



ropes 903 is achieved. In Double Wap roping, when the

diverting pulley 915 is substantially of equal size
wowaoh/osttes t racti on sheave 907, the diverting pedCT/EBROBGIH0713
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new ﬁté%&wd?ﬁwgtl't% PioIng AR PR% Lt carR Becapplied
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IS exXposed to greater stress and forces than
i n thee el et Ofr &8endégeriyipgg pulley and/or traction

sheave. This can be used as a means of deflnlng the
magnitude of the contact angle and fitting it to a de-
25 sired magnitude. By using DW roping, forward bending
of the rope 903 is achieved, which means that in DW
roping the rope 903 is bent in the same direction on
the diverting pulley 915 and on the traction sheave
907. DW roping can also be implemented in other ways,
30 such as e.g. the way illusﬁrated in Fig. 9e, where the
diverting pulley 915 ig disposed on the side of the
drive machine 906 and the traction sheawve 907. In this
roping arrangement, the ropes 903 are passed in a ‘man-
ner corresponding to Fig. 9d, but in this case a con-
35 . tact angle of 180° + 90°, i.e. 270° is obtained. In DW
roping, if the diverting pulley 915 is placed on the

side of the tfaction sheave, greater demands are im-



9d. 5 Fig. 9f presents an enbodi nent of the invention
apply- ing Extended Single Wap roping as nenti oned
wW@bwnme41705r  t he ropi ng arrangenent presented i PCEFQ003/000713
9f , the ropes 903 run to the ‘%racti on sheave 907 of
the drive machine 906, vvrapp? g around it along the
rope grooves of the. 10 traction sheave. Fromthe
tr axide@h sheale: 9PEartihgs raoye sn®Q3t Dog f Wit heie diverting
downwar ds, . runni_ng crossw se rela- .tive he war ds
Goi 1 ohe bR thor & o5P e, & | B o Rtbr oy e and
padsiaty Duecest thlaongin heheopebodioenss wfetdnted in Fig.
di gﬂ_ti ng pulley 915. Fromthe diverting 15 pull ey
915, the ropes 903 run further on. In Extended Single
Wap roping, by using a djiverting pulley, the
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t w3 trhen rtap ashd M3raridi drh eshiesarct 1997 sHfedahe 93ivies malghine
t ai : jyert] ulle [ [ i e.at
an i SR pEBERR SERIIR chel AORE fPoBVEE et the
10knowaqtian seheavee t Baemt H'G op&gchiennosheaageP7 By the

25 pdgddio oy dderetiae tdanslea-ashireied nés it Sextigrdeda-
S|3%!e W ap E\opl ng, el evators inplenmented according to _,
i &RSc gﬁ

t heiifRen?i S SRF | FYRES eFBat ed di-
possitiiilrid ypofl legcr 85 ngaisiséngondaet dngl elbagi | thus- rope
tr 1N Fig. , -\M;]g{‘ i.Sti r nof. .
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drigteeamchivheh 35 266gks aamgnritt uskegdebsdant | &hl wrdinary
ovey. 180 004 04 | E 00071 33 Figur.
Qa%%r%c’,%tf f&gﬁé .gréfgﬁ'nt Fggfee}%éﬂ f gi g\7ar:|'(')%t i%glr% c%%g it3us
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thec e rindorHybs eyH3 dhMgr EhagrPHELEY¥S . shBa¥Bi 60871 RE ob-
tained. The diverting pulley 915 is fitted in place at

an angle such that the ropes run crosswise in a manner
~ known in itself, so that the ropes are not damaged. By
25 wvirtue of the contact angle achieved using Extended
| Single Wrap roping, elevators implemented according to
the invention can use a very light elevator car. One
possibility of increasing the contact angle is illus-
trated in Fig. 9g, where the hoisting ropes do not run
30 crosswise relative to each other after wrapping around
the traction sheave and/or diverting pulley. By using a
roping arrangement like this, it is also possible to
increase the contact angle between the hoisting ropes
903 and the traction sheave 907 of the drive machine
35 906 to a magnitude substantially over 180°.



ropes go downwards fromthe drive machi ne towards the

5 counterwei ght and the elevator car. In the case of
w@roo4@kvat or enbodi ment according to the i nvePCT/Br003/000713

with ma- chine bel ow, these rgping arrangenents can be

inverted and inplenmented in @& correspondi ng manner so

that the ropes go 'upwards fromthe el evator drive
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ley 1015. The unit 1020 may comprise more than only one
diverting pulley 1015, or it may only comprise the

25 drive machine' 1006 fitted on the mounting base 1021.
The unit can be mounted in an elevator according to the
invention like a drive machine, the mounting arrange-
ment being described in greater detail in connection
with the previous figures. If necessary, the unit can -

30 - be used together with any of the roping arrangements
described above, such as e.g. embodiments wusing ESW,

DW, SW or XW roping. By fitting the above-described
unit as part of an elevator according to the invention,
considerable savings can be made in installation costs

35 and in the time required for installation.



placed in the upper part and/or in the |lower part of 5
the shaft and/or in the elevator car, and in which
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forma single structure in a desired place. The unit
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rope sheave 1204 may be placed completely or at least
partially inside the beam 1230, as illustrated in the
figure. The passage of the elevator hoisting ropes

25 1203 in this figure is as follows. TheAhoistihg ropes
1203 come to the coated rope sheave 1204 mounted on

the beam 1230 comprised in the structure supporting

the elevator car 1201, from where the.hoisting rope
runs further along the rope grooves of the rope

30 sheave, protected by the beam. The elevator car 1201
rests on the beam 1230 comprised in the structure, on
vibration absorbers 1229 placed between them. The beam
1230 functions at the same time as a rope guard for

the hoisting rope 1203. The beam 1230 may be a C-, U-,

35 I-, Z-shaped beam or a hollow beam or equivalent. The

beam 1230 may support several rope sheaves fitted on



A preferred enbodi nrent of the elevator of the inven-
tionis an elevator with machi ne above w t hout nachi ne
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tracti on sheave and which usg{sﬁthl n hoi sting ropes of
substantially round cross-se The contact angle

bet ween the hoisting ropes of the elevator and. the
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el peatveenof thde hoztastlm‘genropem s:ﬂnthbevsalevam:t hantl the
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sheave rrade of_ cast, iron east |n t he

t hEePE¥e Igtsareon fite t i %fﬁﬁf "fiteea

rope of oeveseamd aﬂgslangIaEaavaeorﬂcacthdao ttxiaettlmx:ts'slwave
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rea en conven |ona - @ﬁ
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309340 gy, Hhe i \k%rttlloneomﬂﬂa@asmee@lé\r@cd@r@@pé@p@m in
sheaves ich, in the case of conventl o al hoj st -

i n§RfoFPECh RREWSSH L&t & JhS I %%@ 3%6 SYakencar
noead thil wadlob\f ehe tdectheopershafitskilled in the art
that 35 different enbodi nents of the invention are

"0h LB VI 2004 041 EECTLE1200R 0000130 86 LR che

t he exa descri ove
vam@@nwltom g han sebpeabprt Wétheultommﬂglt@raﬁerwhtwflth a

suspension ratio of 10:1 above and below the elevator
car. This embodiment is implemented using conventional
hoisting ropes preferably of a diameter of 8 mm and a
traction sheave made of cast iron at least in the area
of the rope grooves. The traction sheave has undercut
rope grooves and its angle of contact to the traction
sheave has been fitted by means of a diverting pulley
to be 180° or greater. When conventional 8-mm ropes
are used, the traction sheave diameter is preferably
340 mm. The diverting pulleys used are large rope
sheaves which, in the case of conventional 8-mm hoist-
ing ropes, have a diameter of 320, 330, 340 mm or even

more.

It is obvious to the person skilled in the art that
different embodiments of the invention are not limited



i nstance, the nunber of tinmes the hoisting ropes are

passed between the upper part of the elevator shaft 5
wa@pa4okeso£!l evat or car and between the diverti npCpEIR2DESY®0713

in the |lower part and the elg¥ tor car is not a very

deci si ve question as regards e basi c advant ages of

the invention, although it is possible to achieve sone
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accordance wth the exanpl es escrlngg above

skiISCeIFEr STHEREROY 2P "BHROAEAS bbRF nERe 161 ‘cﬁ%f@ntages of
I n\telrét lleﬁrenmhjdre tdlecHowgt ii0n shesvesibbadcs opehieve some

h f. b d
o 661 o, R L Tl IRt TR LETe S8 S8 adBYes
10nmade ofeserel ot h@plm@npals ang egot dmpfllemepgedoddiat t the
IS felhefo otl? ' PHE L9etHeoPeREeN S |£ﬁ%x}ep éi‘emé’:ﬁ; times

that 'the netallic traction sheaves and rope sheave
25 3Fs e AT ]?%%Oanéﬁfal SHSPRRSERTarr@ et &f wHi® ‘glﬁ%ﬁtlng
netpallllllegzsrraj@im@l ulawak@@shndn thogcargee ofivdeting pulleys

gr Qouves oat i te I
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15 matoem athat;n ttdnek tboih’elmr g@pes 30=ed thall‘@FQﬁﬁﬁIU{laf be
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machine unit may be laid out in the
cr6§§Q§QQQQNﬁ?WV?het@PeﬁﬁF&ﬁ%ﬁuﬁ?r$%nacaﬁaﬁﬁ§W the em-

dl fHo%rlhrre@tf r&m the Imwegutiodeswlu@d, tile t bea€Xion sheaves
aﬁﬁf Such a different, a% %t h%ebe e. g agn& iﬁetal
cHABR AR s TRt vohi ndSthe c&r2heseRf

20 V‘Dsﬂ%ﬁﬁl?ﬁ&yP@l:’de@@S/ OOFdB3ed 3hefuadm sheaghaf tor un-
dogoa%%%[tgﬁe{ﬁggsn%ﬁ% Q_ﬂ_ss SndndehetNeatedial suited to

d|a onally relatfirve to the bottom of the car

e purpose.

It is further obvious to the person skilled in the art
that the metallic traction sheaves and rope"sheaves
25 used in the invention, which are coated with a non-
metallic material at least in the area of their
grooves, may be implemented using a coating material
consisting of e.g. rubber, polyurethane or some other

material suited to the purpose.

30 It is also obvious to the person skilled in the art
that the elevator car and the machine unit may be laid
out in the cross-section of the elevator shaft in a
manner differing from the lay-out described in the ex-
amples. Such a different lay-out might be e.g. one in
35 which the machine is located behind - the car as seen



Passi ng the ropes under the car in a diagonal or oth-
erwi se oblique direction relative to the formof the 5
whoedotom7ps ovi des an advant age when t he suspensPORFRH03/000713

the car on the ropes is to be yrade symetrical rel a-
tive to the center of graV|ty3of the el evator in other
types of suspension lay-out as well. It is further

ob\Areds the tdrea fersss skhd | €l i topde aré pagséaahnabg the
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MAGHLAS Ny 4 @q& gl ?Ie%tigﬂarr%t %Ttll%t rweegep% m %%t the
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pl es descri bed above. is further obvious to the
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(¢} e |nven 1on canh a using a
10anyhaypdhef dqwiomdrt hoesedrrf sthe $iaprlyngfrppesr to

e. &hd it eahepecmé 8761 ﬁ@rﬁeéaéan%r fdBdvdedbt . con-
25 cogped belt, trapezoidal belt okpsone ot her type of
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y pe
mary? QST &RT Ryt *Flﬁe%malr%ﬂdﬂ%b\%uﬂs,swlkﬁ@l%ﬁ. PPgaouS
pertfigntlﬁégts]dﬂl&e?/ p35seﬁa@‘,ha(tf diheedefratbhi dgiglssasy the
nay nder st ood,as re MO 2 _
FOotE s P LR n el ThP et 1y, frgm the exam
ZOge@d@tsrl dekcorbedi t@h@VecaIIt mean fradbier Tobdéowsnite the

a shatihdd G- auer 898 tHE suspension solutions according
to the invention can also be implemented using almost
any type of flexible hoisting means as hoisting ropes,
e.g. flexible rope of one or more strands, flat belt,

25 cogged belt, trapezoidal belt or some other type of
belt applicable to the purpose.

It is also obvious to the skilled person that, instead
of using ropes with a filler as illustrated in Fig. 5a
and 5b, the invention may be implemented using ropes
30 without filler, which are either lubricated or unlu-
bricated. In addition, it isAalso obvious to the per-
son skilled in the art that the ropes may be twisted

in many different ways.

It is also obvious to the skilled person that the av-

35 erage of the wire thicknesses may be understood as re-



standard devi ation or Gauss distribution can be used.

It is further obvious that the wire thicknesses in the
wW®G20000€170my vary, e.g. even by a factor of 3 oPCTBR@03/000713

It is also obvious to the' persgn skilled in the art

that the elevator of the invention can be inplenented

using different roping arrangenents for increasing the

corteamtingngt® a betateiestitded t r@edmety ishgaver areitthgicdiical
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stantially inmmovably with respect to the elevator 20

car so as to be novable with the el evator car. 3.
wEk@vations according to claiml, characterized PCI/FRb@st000713

at | east one end of the hoi stégg ropes is fas- tened

substantially i mobvably wth spect to the elevator

shaft. 25 4. El evator according to any one of the

pregcedivey clains, characterized in that it conprises

at least two di verti ng pul |l eys from whi ch the

hoi.st i es s. and at st_two diverting,.
puli’ y@g? ﬁ? V\,h Lﬁj Ci(}[ sf"flnge %YJae Co \}&rdglfaghlne
30 5. Ebemat dn whl:ohdehgvabox:l ai hodsttharmateineedlDh en-
t hat b he nunber, sof rtin I f IsC

¢ he hm%@ ek %ro A b0 JHi rId goggg %3% 1539\%% e a
52004/ ouqagmlmﬁmgvj@s/(g@@n@n ﬁi%ﬁatmrvmn ngl bubeepg at
from wWheg8ct barhehstl n%dﬁﬁtﬁ&ecﬂ%ﬁlow\i@f doiseih dg4re{oes,

Ehevator accor to an% one qf htg}epre
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hoi st mg) f ophsractefhsédnid shbst ahei aléyatonowabl ys sus-
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el evat bhechbistBngElrepakoigoaciariangls Exiy Isdieh ofitibe of
pr ecedtﬁg cAlve char aﬁerl zed n.t hat

tJf;lrE .
conti nuous. ln915pu coht acrf bétnvvev("el'rl}l ttl}achfgﬁtlon
15 sheaveslaﬁdvehéllhoue@gag@sr dfes dapaatpdeisin Igetween these

El evatgivégggﬁgll&gﬂ any19ney of the preceding
clains, characteri ze in that the continuous angle of

corisact between the 'fraction ski]eave andgﬁ_‘g\% %F 4
hoi%st | AYSYBHRE iaf £Ranc486™ 1b Ackerized in
accor dthgtt onangnanef otheéhhropsetrdi ngpes is fastened sub-
' stantially immovably with respect to the elevator
20 car so as to be movable with the elevator car.

3. Elevator according to claim 1, characterized in
that at least one end of the hoisting ropes is fas-
tened substantially immovably with respect to the
elevator shaft.

25 4. Elevator according to any one of the preceding
claims, characterized in that it comprises at least
two diverting pulleys from which the hoisting ropes
go upwards and at least two diverting pulleys from
which the hoisting ropes go downwards.

30 5. Elevator according to claim 4, characterized in
‘that both the number of diverting pulleys from
which the hoisting ropes go upwards and the number



claims, characterized in that the roping used be-
tween the traction sheave and a rope sheave serving

wao@/diMwerting pulley is ESWroping. 25 11. EPevataw03/000713

5

10

15

20

25

30

according to any one of the preceding clains,
characterized in that the roﬁ“hg used be- tween the
tracti on sheave and a rope sheave serving as a

di ver tdngapubl-eynySpM egBi Feoml 2h il VBHO LSO Bl Ngopes
to any oqﬁ of thﬁ prec dlgg 30 clains, characterized

in tha{° th&"PEPT Y t¥etr be-°tween the traction sheave

and a rope sheave serving as a diverting pulley is XW
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accor di;Ngh t Pe 8PYcONE OfhE he1 BLLESH BHar P &l Gl means of
characterized in that the strength of the steel wres

of the?hdPsti%g ropes is greater than about 2300

N nmm2 and | ess than about 2700 NN m®2. 15. El evator

acdar dE hgvavoanyaarwerdiing heopr engdi mge cfai the preceding
charac jzed | ' 0SS- S LO 1 a qf

t he stéeg%h\ﬁmgf es&b#%w%é’%%ieg{i ?1% rggé{s: inlg&f%r %éﬂgisfhg(r% the
about o035inaprapds saae| EastaaadadebstantPanhp, immgvably
t hat txpftﬁtf@QﬁéBtQéotBﬁeséf@!ra{%feéaroé.%hebgoﬂnééhggof a
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El evat PRS0 #F £ RRyTOWRPH? Yhe? prtedt pgptor car.
clains, characterized in that the dianeters of the

hoisst i hevapes aaccandlrier tohaang nome preeff etabkl ypreceding
bet weeg, 3; 's,5, gﬁéa&éf:eai.ggat h 4Ly q‘ll{]ag i{&h u&?ﬁegﬂgle :

t he precedi ng al s, characterized in that

hoi sti@f rebiart betygen cGharI?r¢¢§ﬁ@nirﬁhﬁ§Wﬁi gac othe
the | oggisdBngEl6Nat ol s ageor &g 1@oany one of the
preceding clains, characterized in that the traction

heave_ . i Wi th pol yurethane, r r. or ,
gt gr eElega‘gg%t egccortéarpg? X3 eranf}' ed)neUbob t%e SBJr:rgcedlng

claims, characterized in that the continuous angle
of contact between the traction sheave and the
hoisting ropes is greater than 180°.

10. Elevator according to any one of the preceding
claims, characterized in that the roping used be-
tween the traction sheave and a rope sheave serving

as a diverting pulley is ESW roping.

11. Elevator according to any one of the preceding
claims, characterized in that the roping used be-
tween the traction sheave and a rope sheave serving

as a diverting pulley is DW roping.

12. Elevator according to any one of the preceding
" claims, characterized in that the roping used be-
tween the traction sheave and a rope sheave serving

as a diverting pulley is XW roping.



25 frictional material appropriate for the purpose.

19. Elevator according to any one of the preceding
woleidre170ehar acteri zed in that the tracti on sheava183/000713

made of cast iron at least in_the area of the rope

grooves, and the rope grooveélare preferably under- 30

cut.

13. Elevator according to any one of the preceding
claims, characterized in that the hoisting ropes

used are high-strength hoisting ropes.

14. Elevator according to any one of the preceding

5 claims, charactefized in that .the strength of the
steel wires of the hoisting ropes is greater than

about 2300 N/mm®* and less than about 2700 N/mm?. |

15. Elevator according to any one bf the preceding

claims, characterized in that the cross-sectional
10 area of the steel wires of the hoisting ropes 1is
‘larger than about 0.015 mm®* and smaller than about
0.2 mm?, and that the strength of the steel wires
of the.hoisting ropes 1is greater than about 2000

N/mm? .

15 16. Elevator according to any one of the preceding
claims, characterized in that the diameters of the
hoisting ropes are smaller than 8 mm,: preferably
between 3 - 5 mm.

17. Elevator according to any one of the preceding
20 claims, characterized in that the hoisting machine

is particularly light in relation to the load.

~ 18. Elevator according to any one of the preceding
claims, characterized in that the traction sheave
is coated with polyurethane, rubber or some other

25 frictional material appropriate‘for the purpose.

19. Elevator according to any one of the preceding
claims, characterized in that the traction sheave is
made of cast iron at least in the area of the rope
grooves, and the rope grooves are preferably under-

30 cut.



